Aim: Aims of this study were to assess the pattern of malocclusion in Erbil City, Kurdistan region-Iraq. Methods: A retrospective study includes 1212 patients (589 males and 623 females) that attended orthodontic department at the khanzad polyclinic teaching center / Erbil city, Iraq, aged 11-17 years old with a mean age of 13.49 ±1.02 years that randomly selected. The normal occlusion, malocclusion, overjet, overbite, spacing, crowding, cross bite, midline shifting and midline diastema were examined. Results: Study demonstrated that 309 (25.5%) of patients had normal occlusion. Class I malocclusion was found in 655 (72.5%), class II was found in 176 (19.5%), and class III malocclusion 72 (8.0%) patients of all examined. Crowding and midline shifting were observed more frequently in females, however, normal bite and posterior open bite were observed more frequently in males and normal crossbite more frequently in both genders.
INTRODUCTION
Malocclusion has been a problem for some individuals. Malocclusion can be defined as the mal relationship between the arches in any plane or a condition characterized by anomalies in tooth position, number, form and developmental position of teeth beyond normal limits [1] .
For many years a large number of epidemiological studies have been carried out to determine the pattern of malocclusion in different racial and ethnic groups and the reported incidences variants in different populations [2] [3] [4] [5] .
Some of these variants were attributed to the differences for specific ethnic groups and also the possible influences of registration methods of malocclusion trait and sample composition [1] .
Recently, there has been a dearth of information in the literature on the pattern of malocclusion in Kurdistan region of Iraq.
Study analyzed the prevalence of malocclusion using Angle's classification and occlusal characteristics like overjet, overbite, open bite, spacing and crowding, cross bite, dental midline shifting, midline diastema, among the patients. These occlusal traits are measurable clinical characteristics which help to assess malocclusion and are used by the Dental Health Component of IOTN.
The aim of this study was to:
1. Determine the type of malocclusion, 2. Compare mean ages of the patients in different malocclusion group and 3. Evaluate overjet, overbite, spacing, crowding, crossbite, midline shifting and midline diastema.
MATERIALS AND METHODS
This retrospective study includes 1212 patients (589 males and 623 females) that attended orthodontic department at khanzad polyclinic teaching center/ General Directorate of hawler/ Ministry of Health/ Kurdistan Regional Government of Iraq, Erbil City, during 2018-2019 years. Aged 11-17 years old with a mean age of 13.49+1.02 years (SD), the were randomly selected. The data were obtained through direct clinical examination of the patients by one orthodontist (H.S., author of the article) in the orthodontic department at khanzad polyclinic teaching center utilizing a mouth mirror, check retractor (, wooden spatula and a millimeter ruler with illumination provided by natural day light and dental chair light (Type III examination) as described in World health organization (WHO) Oral Health Survey Basic Methods (1997), [6, 7] . Patients themselves and Parents who agreed to have their children examined gave informed consent.
The normal occlusion and malocclusion, overbite, open bite, overjet, spacing, crowding, cross bite, midline shifting, midline diastema pattern of incisors, and the anteroposterior relationships of the maxillary and mandibular first molars in maximum intercuspation according to Angle's classification had been examined in this study.
Various classes of malocclusion according to
Angle's classification & other parameters studied are as described below [8] [9] [10] [11] . Posterior was recorded when maxillary posterior teeth did not overlap on mandibular teeth.  Spacing: Spacing was recorded to be present when there was no a proximal contact between 2 teeth in a dental arch.  Crowding: Crowding was defined as overlapping of erupted teeth due to insufficient space or lack of space for the teeth to erupt in the dental arch.  Anterior/Posterior Cross Bite: Anterior or posterior cross bite was diagnosed when there was a crossover of at least one tooth in the anterior or posterior region of the dental arch.  Dental Midline Sifting: Dental midline sifting is shifting from the midsagittal line of maxillary and mandibular dental arches possessing teeth of ideal size, shape, and position, when situated in maximum intercuspation. Each arch also possesses its own midline, which can be used to refer to the location of contact between the mesial surfaces of the central incisors.  Midline Diastema: Midline diastema is a space between the maxillary and/or mandibular central incisors.
The following selection criteria were used:
1. The age range of patients between 11-17 years. 2. Patients had no history of previous orthodontic treatment. 3 . They had permanent first molars.
4.
There are no any systemic diseases, craniofacial deformities and syndromes. 5. All the patients were of Kurdish origin and randomly selected.
The following excluded criteria were used:
1. Any normal occlusion had been excluded from this study. 2. No quantitative or qualitative measurement for crowding & spacing was done in any arches. It was just recorded as either present or absent in either of the dental arch. No segregation was done for upper or lower arch.
Subdivisions of Angle's class II & III were
not considered during this study. 
Method of Registration

RESULTS
The total number of patients who had been examined at the start of the study was 1212, 309 patients (25.5%) had normal occlusion and had been excluded from the study, and the rest (903 patients) had malocclusion. The mean age + SD of the studied sample (with malocclusion) was 13.49+1.02 years, ranging from 11 to 17 years. The median was 13 years. The highest proportion (71%) of the sample fall in the [13] [14] year age category, as presented in Table 1 which shows that more than one fifth (21.3%) of the females aged ≥ 15 years compared with 6.5% of the males (p < 0.001). The male: female ratio was 0.90: 1.
It is evident in Table 2 that 72.5%, 19.5% and 8% of the sample were of class I, II, and III respectively. Around three quarters (75.3%) of males and 70% of females were of class I, while 23.4% of females and 15.2% of males were of class II (p = 0.003). No significant association was detected between the gender and the divisions of class II type (p = 0.146).
More than half (54.9%) of the sample had normal over jet, 37.6% had increased over jet, 4.6% had decreased over jet, and the rest (2.9%) had an edge to edge over jet as presented in Table 3 which shows no significant association between gender and over jet (p = 0.080).
Half (50.1%) of the sample had normal bite, 32.8% had deep bite and 16.05% had an open bite as mentioned in Table 4 . More males than females had a normal bite (56% and 44.9%, respectively) and the differences in the proportions of the bite types were significant (p = 0.005). Regarding the open bite types, the table shows that the majority (74.2%) of the males had posterior open bite type, compared with 43.4% of the females (p <0.001). Table 5 shows that no spacing between the teeth was detected in 79.1% of the sample, and the differences in the prevalence of spacing didn't differ significantly between males and females (p = 0.973). The prevalence of crowding was 47% among females, which was significantly higher than the prevalence (40.1%) among males (p = 0.035).
The majority (81.1%) of the sample had normal cross-bite as presented in Table 6 . No significant association was detected between the cross-bite and gender (p = 0.327). The type of posterior cross-bite was unilateral in 15.8% of females and 6.6% of males (p = 0.094). Midline shifting was present in 36.5% of the whole sample, but it was significantly (p = 0.003) higher among females (41.1%) than among males (31.5%). No significant association was detected between gender and diastema (p = 0.064) although it was higher among males than females (8.6% and 5.5% respectively).
DISCUSSION
Aim of this study was to Determine the type of malocclusion, compare mean ages of the patients in different malocclusion group and to evaluate overjet, overbite, spacing and crowding, crossbite, midline shifting and midline diastema, and, their ages ranged from 11 to 17 years; this is the preferred age range for orthodontic treatment.
In this study, The mean age + SD of the studied sample (with malocclusion) was 13.49+1.02 years (71%), this is the preferred age range for orthodontic intervention if malocclusion is found because it is the stage of late-mixed or earlypermanent dentition, which was higher comparable to that in American Latinos (6.5%) [13] , Gardner [14] (3%), Bugaighis et al. [15] (4.7%), white Americans (35%), [16] , Egyptians (34.33%), [17] , Northern Nigeria (12%) [18] , Begin city [19] and then Nigeria (15%), [20] . The pattern of malocclusion came out quite high and the most predominant was class I malocclusion (72.5%), was higher than found in Americans (55%), [16] and comparatively less than that reported by Gardner (74%), [14] and Bugaighis et al. (66.5%), [15] .
Class II malocclusion in the current study (19.5%) in division I (68.8%) and in division II (31.3%), was significant differences between male and female, but no significant association was detected between the gender and the [15] . Was less observation (25.4%) in division I and (3.5%) in division ll and to Gardner's (18% in division I and 2% in division II), [14] .
The incidence of class III malocclusion (8.0%) in the present study, came out to be near to that found in Egyptian (10.6%) but higher to that found in Danish (4.3%), and British subjects (2.9%), [17, 21, 22] .
Overjet in this study was found to be normal (2 mm) in 55.47%. Excessive (> 3 mm) in 37.09% and reduced in (4.54%) and edge to edge in (2.9%), without any significant gender difference (p > 0.080). These findings were different to those observed by Proffit et al. [16] who reported 29.6% had normal and (45.2%) had increased overjet with significant gender difference, but was similar to that findings by Gelgor et al. [23] (p < 0.05), and less than findings in Riyadh (75.4%) with reduced overjet (< 2 mm) (19.3%), which is more than that found in the northern border region of Saudi Arabia (11.4% ). An increased overjet (> 3 mm) was found in (37%), which was higher in comparison to the findings in Jordan (24.7%) and less to that in Turkey (41.7%) [24] [25] [26] [27] . The prevalence of edge-to-edge was (4.5%), which is less than that observed in Turkey (12.1%) [27] .
We found that (53.05%) of the study subjects had a normal overbite, the differences in the proportions of the bite types were significant (p = 0.005). Which is less comparable to the findings in the northern border region of Saudi Arabia (64.4%) and similar to that in Turkey (53.5%) [25, 27] .
A deep bite was found in (32.8%), which is higher than the (1.7%) found in Kuwait [26] , in Riyadh (8.8%) [28] , in Turkish population (7%) [29] and black Americans (10%) [30] .
An open bite was found in (16.05%), which is higher to the northern border region of Saudi Arabia (4.6%) and to that in Colombia (9%) [31, 32] .
Spacing problems were found in (20.9%) in this study; which was similar to that finding in Riyadh (20.4%), more of that in Asser (16.7%), Turkey (12.5%), less than found in the northern border region of Saudi Arabia (27.2%), Jordan (26.7%), and Colombia (25.9%) [33, 34, 35, [36] [37] [38] .
Crowding was recorded in (43.7%) of the examined subjects, while in the northern border region of Saudi Arabia, Riyadh, and Aseer, it was much more prevalent (47.2%, 45.4%, and 43.8%, respectively) [33] [34] [35] [36] [37] [38] [39] . The result being less to that found by Kaur et al. in south Indian population (57.69%) and of Lauc. T in Hvar Island, Coroatia (57.1%) but much more than that found in Ibadan, Nigeria (20%) [37, 40] .
Anterior crossbite was observed in (3.8%), less than found by H. Kaur in south Indian population (8.46%), but near similar to that discovered by Rajendra et al, in Nalgoda school children (4.75%) [17, 37] . Posterior crossbite was recorded at 15.2%, which was more than found in a Rajendra et al. study (3.75%), but much less than found in Rio de Janeiro State, Brazil (19.2%), and in Lahore, Pakistan (24%) [17, 18, 37, 38] .
Bilateral crossbite had been the most frequently observed pattern of crossbite (88.3%). With no gender difference. Unilateral cross bite, there was a gender difference between female and male. High rates of crossbite might be that our study evaluated the subjects accepted for orthodontic treatment but, Gelgor et al.
Investigated the referred population. The difference might be due to the material difference [23, 24, 41] .
Midline shifting was (36.5%) in examining samples, but it was significantly (p = 0.003) higher among females (41.1%) than among males (31.5%). They came out was less than found in Lebanese (46.83%) [42, 43, 44, 45] .
The prevalence of maxillary midline diastema (7%), in the present study, was higher than finding by Thilander et al. (4.0%) and Turkey (4.5%), but similar to that reported by Gelgor et al. (7.0%), Colombia (7%) and very close to that found in Jordan (6.9%) [2, 23, 35] .
CONCLUSION
-In a sample of orthodontically referred erbil city, Kurdistan Region-Iraq area population, class I have been the most frequently seen malocclusion, whereas class III was the least common. -Crossbite was the most common finding in both genders. -Normal bite and posterior open bite was more common in male. -Crowding and midline shifting was more common in female.
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